Localization of a base-paired interaction between small nuclear RNAs U4 and U6 in intact U4/U6 ribonucleoprotein particles by psoralen cross-linking.
The small nuclear RNAs U4 and U6 display extensive sequence complementarity and co-exist in a single ribonucleoprotein particle. We have investigated intermolecular base-pairing between both RNAs by psoralen cross-linking, with emphasis on the native U4/U6 ribonucleoprotein complex. A mixture of small nuclear ribonucleoproteins U1 to U6 from HeLa cells, purified under non-denaturing conditions by immune affinity chromatography with antibodies specific for the trimethylguanosine cap of the small nuclear RNAs was treated with aminomethyltrioxsalen. A psoralen cross-linked U4/U6 RNA complex could be detected in denaturing polyacrylamide gels. Following digestion of the cross-linked U4/U6 RNA complex with ribonuclease T1, two-dimensional diagonal electrophoresis in denaturing polyacrylamide gels was used to isolate cross-linked fragments. These fragments were analysed by chemical sequencing methods and their positions identified within RNAs U4 and U6. Two overlapping fragments of U4 RNA, spanning positions 52 to 65, were cross-linked to one fragment of U6 RNA (positions 51 to 59). These fragments show complementarity over a contiguous stretch of eight nucleotides. From these results, we conclude that in the native U4/U6 ribonucleoprotein particle, both RNAs are base-paired via these complementary regions. The small nuclear RNAs U4 and U6 became cross-linked in the deproteinized U4/U6 RNA complex also, provided that small nuclear ribonucleoproteins were phenolized at 0 degree C. When the phenolization was performed at 65 degrees C, no cross-linking could be detected upon reincubation of the dissociated RNAs at lower temperature. These results indicate that proteins are not required to stabilize the mutual interactions between both RNAs, once they exist. They further suggest, however, that proteins may well be needed for exposing the complementary RNA regions for proper intermolecular base-pairing in the course of the assembly of the U4/U6 RNP complex from isolated RNAs. Our results are discussed also in terms of the different secondary structures that the small nuclear RNAs U4 and U6 may adopt in the U4/U6 ribonucleoprotein particle as opposed to the isolated RNAs.